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RULISON SITE C LEAN-UP REPORT 

Introduction 

Eberl ine Instrument  Corporation was assigned under contract 

AT(26-1) -294  to  furnish radiological support for  the cleanup of 

P ro jec t  Rulison site. Work a t  the s i te  commenced on July 10, 1972 

and was completed July 25, 1972. T h r e e  EIC employees participated. 

Labor fo r  the cleanup was furnished by Aust ra l  Oil Company. 

Equipment 

A radiation measuremen t  t r a i l e r  was t ranspor ted  to  the site.  

This  t r a i l e r  contained a liquid scintillation sys tem,  a gamma 

spec t romet ry  sys tem,  and a g r o s s  alpha-beta counting system. It 

se rved  fur ther  a s  an office and a s  a cent ra l  point of operations.  

A sample  preparat ion a r e a  was juryrigged in  the Rulison 

re  -entry wellhead shack. 

T h e  following types of portable su rvey  instruments  were  used: 

Eber l ine  E-400 with HP-177 probe - -  
a low range beta-gamma detection 
ins t rument  

Eberl ine PRM-4 with HP-210 probe - -  
a pulse r a t e  m e t e r  with a probe window 
of l e s s  than 7 m g l c m  2 

Eber l ine  PRM-5 with SPA-2 probe --  
a pulse r a t e  m e t e r  with a 1" x 2" c rys t a l  
detector .  



A supply of supplementary equipment and ma te r i a l  such a s  

g lassware ,  tools ,  plastic containers,  and anti-contamination 

clothing was furnished by EIC. 

Personnel  Monitoring 

All  personnel particzipating in the cleanup wore  therrnolurninescent 

dos imeters  (TLD) throughout the operation. Fourteen badges were  

issued. These  were  read  in Santa F e  subsequent to  the cleanup. 

No exposure was recorded.  

Pape r  anti-contamination coveral ls  were  worn by personnel 

while t ransfer ing  contaminated liquid among the s torage tanks 

and f r o m  the tanks to  the tanker  truck. 

Baseline ur ine  samples  w e r e  collected p r io r  to  initiation of 

work. Samples w e r e  collected again upon completion of the 

cleanup. These  samples  w e r e  analyzed for  t r i t i um down t o  

10 pCi /ml  by liquid scintillation - - none was  detected. 

Decontamination and Disposal of Equipment and Mater ial  

Holding a r e a s  w e r e  established to  segregate  'clean'  f r o m  

contaminated i t ems  of equipment and mater ia l .  A r e l e a s e  log 

was  s tar ted t o  desc r ibe  each  i t e m  and to  record  i t s  radiological 

condition. Each i t e m  was surveyed with a PRM-4 (HP-210 probe) 

and was  swiped t o  check fo r  remo-"-able contamination. All 

i t e m s  re leased  to  unres t r ic ted  use had a survey reading of 



background and a 100 cm2 swipe count of l e s s  than 1000 

disintegration per minute. 

The general approach was to f i r s t  survey and-swipe the 

equipment and mater ia l  that had not been in contact with 

contaminated liquids or  gases,  for example, the Western Slope 

gas line and the clean water supply line. After verifying that 

these  were  not contaminated, they were  moved to the 'clean' 

holding area.  

The next s tep was to  disassemble pipe lines and equipment 

known to  have been in contact with contaminates. C a r e  was taken 

t o  drain and contain al l  liquids obtained f rom t b s  disassembly 

operation. Items that could not be economically decontaminated 

because of fixed l ime o r  rus t  scale were  surveyed and swiped 

for  documentation and were  moved to  the holding a r e a  for 

contaminated material .  Small pipes and solid waste were placed 

inside larger  pipes. The ends of pipes serving a s  containers 

we re  closed with welded plates. Outside surfaces were  surveyed 

and swiped to verify that these surfaces were  not contaminated. 

The old pipe rack d r ip  pan was used a s  a decontamination 

pad. Decontamination was accomplished with saturated s team 

and Steamzall, a TURCO product. The inside a r e a s  of pipes 

were  reached with a long s team lance. Items that could be 



economically decontaminated w e r e  moved into the pipe ra :k d r i p  

pan, decontaminated, and then moved into the wellhead d r i p  

pan for  survey  and swipe checking. When decontamination was 

2 
sat isfactory (background survey  and l e s s  t h a n  1000 dpm/  100 c m  

removable contamination) they were  moved to  the 'clean'  

holding a r e a .  Water generated by the decontamination procedure 

was  contained in 55-gallon s tee l  drums.  

On July 20, 1972 liquids held in the th ree  water  s torage 

tanks and the two hydrocarbon s torage  tanks were  pumped to 

the  Nuclear Engineering Company's  tanker  t ruck  for shipment 

t o  their  burial  ground a t  Beatty, Nevada. The water  tanks 

w e r e  pumped with a vacuum type pump until only two to th ree  

inches of sludge remained in  the  bottom of each. This  sludge 

was  solidified with five bags of Bentonite per  tank. The 

hydrocarbon tanks w e r e  drained completely dry.  The  outside 

sur faces  of the  tanks w e r e  not contaminated. They were  

closed and plugged, and lef t  in place for possible future use. 

T h e  tank c a r  shipment was  3000 gallons, totaling 0.69 C i  of 

t r i t ium. 

On July 22, 1972, 32 packages of solid contaminated 

was te  and s ix 55 -gallon d r u m s  of liquid were  loaded on 

Nuclear Engineering Company's  flatbed t ruck for  shipment t o  

the i r  burial  ground a t  Beatty,  Nevada. Each d r u m  was 



contained in a Nuclear Engineering 'furnished, DOT approved 

container known a s  a "Paper  Tiger". The outside sur faces  

of a l l  con t .~ ine r  s were  not contaminated. This  shipment 

contained an  estimated 73  mCi of t r i t ium. 

In addition to  the th ree  water  tanks and two hydrocarbon 

tanks,  the wellhead Chr i s tmas  t r e e  , the separa tor ,  the wellhead- 

to-separa tor  gas  l ine,  the wi re  line r ig ,  and the dead weight 

p r e s s u r e  measur ing  sys t em were  left on the  s i te ,  a l l  presumed 

to  be contaminated internally - -  the wire ,  of course ,  externally. 

Equipment and ma te r i a l  c leared f o r  unrestr ic ted use  and 

held in the 'c lean '  holding a r e a  were  removed f r o m  the s i te  to  an 

Aust ra l  s torage  yard in Rifle, Colorado. Uncontaminated t r a s h  

was  buried on the site.  The  d r i p  pans and r e -en t ry  wellhead 

shack, both uncontaminated, w e r e  left in place for  possible 

fur ther  use. Other miscel laneous shacks w e r e  torn  down 

and removed pursuant t o  r e l e a s e  procedures .  

Soil Sampling 

T h e  soil  sampling p rogram was the c r i t i ca l  path in the  

s i t e  cleanup plan. Therefore ,  it was s ta r ted  a s  ea r ly  a s  

possible and was given special  emphasis  throughout the 

cleanup period. 

A square  gr id of soil sampling points was laid out on 

magnet ic  card ina l  headings using the s i te  en t rance  gate post a s  



the z e r o  and p r i m a r y  reference  point. Ten-  and 20-foot squares  

w e r e  used depending on the a r e a  past use  and on the probability ' 

of soil  contamination. Fur the r ,  squares  were  somet imes  

dis tor ted to  sample points of special  in te res t  such a s  s torage 

tank, pipe l ine  runs ,  the separa tor ,  and d r i p  pan a r e a s  o r  to  

avoid obstructions such a s  cement p a l s .  While the f l a re  stack 

was located on the  square  grid sys tem,  the a r e a  around i t  was 

sampled on a radial  grid referenced t o  the stack. This  radial  

grid was used h e r e  bec=use contaminated fallout originated 

f r o m  the s tack a s  a center  and because a radial  grid was used 

post-f lare ,  making a coinparison m o r e  meaningful. A total  

of 192 sampling points were  located. Most of these  were  

sampled a t  one- and 12-inch depths. Fourteen points were  

sampled a t  one-,  12 -, 24-, and 48-inch depths. Two points 

were  sampled a t  multiple depths t o  96 and 132 inches respectively.  

A few were  sampled a t  selected depths fo r  various reasons .  

A total  of 426 soil  samples  were  collected for t r i t i um analysis.  

Wet and d r y  weight were  recorded for  the above samples ,  

and the percentage of moi s tu re  was  calculated. Where possible,  

a 5ml  aliquot of soil  moi s tu re  was distilled f r o m  each sample.  

The  aliquob w e r e  analyzed by liquid scintillation for t r i t i um 

concentration in pCi/ml.  F r o m  this  the concentration in 

pCi/g was  calculated. Results of these analyses  a r e  shown in 

Table  I and on the  attached drawings, No. IA & B. 



Upon completion of the l a s t  production t e s t  on April  2 3 ,  1971 

soil  on a r c s  around the f l a r  s tack was sampled and analyzed 

fo r  t r i t ium. The  r e su l t s  of this sampling p rogram a r e  

provided in Table 2 and on drawings 2'A &B to  augment the 

samples  taken on radial  coordinates during the cleanup operation 

and to permit  comparison where  the s a m e  locations were  

sampled . 

Eight randomly located soil  samples  were  collected for 

pulse height analysis  by gamma spectrometry.  No isotopes 

other than na tura l  occur ring were  detected. 

Vegetation Samples 

vegetation sarnp1.e was taken a t  each cardinal  point on a 

500-foot and a 1000-foot a r c  around the f l a re  stack. One was 

taken a t  grid point N-14, W -2 which was the c loses t  vegetation 

immediately downhill f r o m  the water  s torage  tank that had 

leaked. One was  taken a.t grid point 030°, 5 '  which was the 

c loses t  vegetation adjacent t o  the  f l a re  s tack base. One was 

taken a t  grid point 120°, 40' which was on a bearing of 

highest concentration indicated by the post-f lare  sampling. 

A total  of 11 vegetation samples  were  collected. 

Vegetation samples  were  analyzed in Albuquerque a f t e r  

the cleanup operation. Each  sample was weighed wet and dry.  

An aloquot of moi s tu re  was disti l led f r o m  the sample.  An 



aliquot of d r y  sample  was oxidized and condensed to  obtain the 

bound t r i t ium.  The r e su l t s  of these  analyses  a r e  shown in 

Table 3 .  

Site Ai r  Sampling 

Fi l te red  a i r  samples  w e r e  taken f o r  th ree  days,  a d r y  ice  

f r eeze  t r a p  was run fo r  two days - -  samples  were  collected 

daily f r o m  both. Xn addition, a freeze-out  sample was collected 

f r o m  the  s t eam used in decontamination. No radioactivity 

other than natural .occurr ing was detected in the fi l tered a i r  

samples  and no t r i t ium was detected in the  freeze-out  a i r  

moi s tu re  samples .  

Si te  Water Samples 

J u s t  p r io r  to  completion of the cleanup, a water  sample 

was  taken f r o m  the spring on-site and one was taken f r o m  a 

spring downhill adjacent to  the  site. Both were  analyzed by 

liquid scintillation. N o  t r i t i u m  was detected. 

Sludee S a m ~ l e  

A sample  of the  sludge left in the bottom of the t h r e e  

water  holding tanks was taken before the solidifying agent 

(Bentonite) was added. This  sample was analyzed for  t r i t i um 

in Albuquerque af te r  th.e cleanup. Since the sample was in 

hydrocarbon form,  it was  oxidized and i t s  condensed water  

vapor  w a s  analyzed by liquid scintillation. The  t r i t i um 



w ' 
concentration was 15,000 pCi /gr  of sludge. Total volume 

le f t  on-site in the tanks was not m o r e  than 441 gallons. Assuming 

a density of 1 .2,  the total  amount of t r i t i u m  in solidified sludge 

that r ema ins  s tored a t  the s i te  i s  not m o r e  than 0.03 Ci.  

Conclusions 

In general ,  a r e a s  of higher t r i t i um concentrations 

(1000 pCi /ml  o r  m o r e )  resul ted f r o m  known spills - -  not 

f r o m  the f l a r e  fallout. F o r  example, the number 3 tank valve 

that f roze  and broke m.ust have leaked slowly and seeped into 

the ground for seve ra l  weeks2i. ,* !!: < 

The pCi/g readings a r e  extremely variable due to  the 

high variabili ty of percentage mois tu re  in the soil. The 

percentage of mois ture  var ied with the type soi l  - -  clay, 

shale ,  gravel ,  hunlus, etc. The  pCi /ml  of mois ture  was 

much m o r e  s table  and predictable,  and therefore,  i s  the 

bet ter  measuremen t  f a r  t r i t i um in soil. 

Recommendations 

T o  minimize  t r i t i u m  contamination of so i l  during future . 

gas  stimulation events,  contaminated water  handling equipment 

should be designed specifically for  high-integrity water  

containment. 

Fu tu re  soi l  contamination guidelines should be based on 

t r i t i u m  concentration p e r  volume of soil  mois ture  r a the r  than on 

. . .  . - 7 . L  . c - -:1 



T A B L E 1  . 
Tr i t ium in Rulison Soil Moisture 

(1) 
Grid Coordinate Sampling Depth (in. ) pCi/m \a pCi/g (soil  r 3 )  

1 Cardinal  coordinates referenced t o  entrance gate post- scale: 
1 unit equals 10 feet. Radial coordinates a r e  in degrees and 
feet  referenced to f l a re  stack. 

2 Concentrations a r e  rounded t.o two significant f igures  



T A B L E  I 
T r i t i u m  in R u l i s o n  Soil Moisture  
Page  2 

Grid Coordinate Sampling Depth ( in  . ) ' p C i / m l  pCi/g ( so i l )  

N.9. E - 2  - . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . .  
N.9. E - 2  . . . . . . . . . . . .  1 2  . . . . . . . . . . . . . . . . .  
N.10. E . .7  ............ 1 ................. 
N.10. E. . 7 ............ 12 . . . . . . . . . . . . . . . . .  
N.10. E - 2  ............ 1 ................. 
N.10. E - 2  ............ 1 2  e . . . . . . . . . . . . . . . .  

N.11. E - 2  . . . . . . . . . . . .  1 ................. 
N.11. E - 2  . . . . . . . . . . . .  1 2  . . . . . . . . . . . . . . . . .  
N . l 1 . 2 . E . . 2  ............ 1 ................. 
N.11.2. E . .2  . . . . . . . . . . . .  1 2  . . . . . . . . . . . . . . . . .  

............ N.11.4. E-O 6 ................. 
N.11.8. E - 0  . . . . . . . . . . . .  2 4  ................. 
N.11.8. E - 0  . . . . . . . . . . . .  6 0  ................. 
N . l l . 9 .  E .2 .8  . . . . . . . . . . . .  1 ................. 
N.11.9. E .2 .8  ............ 1 2  ................. 
N . l l . 9 . E . 3 . 3  . . . . . . . . . . . .  1 ................. 
N . l l . 9 .  E .3 .3  . . . . . . . . . . . .  1 2  ................. 
N . 1 2 . E . . 7  ............ 1 ................. 
N.12. E. .7  ............ 12 . . . . . . . . . . . . . . . . .  
N.12. E - 2  ............ 1 ................. 
N.12. E - 2  ............ 12 ................. 
N.12.5. E - 0  ............ 1 ................. 
N.12 . 5. E - 0  . . . . . . . . . . . .  1 2  ................. 
N.12.7. E - 0  ............ 6 .................. 
N.12.7. E . 2 . 8 .  ........... 1 ................. 

. . . . . . . . . . . .  N.12.7. E .2 .8  12 . . . . . . . . . . . . . . . . .  
N.12.7. E .3 .3  ............ 1 ................. 
N.12.7. E .3 .3  ............ 12 ................. 
N.13. E - 0  ............ 12 ................. 
N.13. E - 0  ............ 6 0  ................. 
N.13, E..7 ............ 1 ................. 
N.13. E- . 7 ............ 12 ................. 
N.13. E - 2  ............ 1 ................. 
N.13. E - 2  ............ 12 ................. 
N.13. W - 3  ............ 1 ................. 
N-13.  W - 3  ............ 12 ................. 



TABLE I 
' T r i t i u m  in R u l i s o n  So i l  M o i s t u r e  

P a g e  3  

G r i d  C o o r d i n a t e  S a m p l i n g  Depth (in . ) p C i / g  ( s o i l )  

N.13.7. E . .1  ............ 1 ................ 1 O Y 0 0 0 * *  .... 1400 
N-13 .7 .  E - . 1  . . . . . . . a * . . .  12 ................ 20. 0 0 0 . * . . * . 5 6 0 0  
N - 1 3 . 7 .  E-  . 1  ............ 2 4  ................ 2 1 . 0 0 0  a * . . . .  5800 
N-13.7 .  E - . 6  ............ 1 ................ 2700 ...... 150 
N-13.7 .  E . .6  ............ 12 ................ 5100 o w . . . .  1600 
N-13.7 .  E - . 6  ............ 2 4  ................ 4700 ...... 1400 
N.14. E - 0  ............ 1  ................ 4700 * . . . . a  1400 
N-14.  E - 0  ............ 12 ................ 3300 . o n . . .  1800 

...... N-14 .  E - 2  ............ 1  ................ 2 2  0 . 3  
. . . . . . . . . . . .  ................ ...... N-14.  E - 2  12  3 . 3  0 . 7  

N-14 .2 .  E - . 7  ............ 1  ................ 8600 . . . .  . * 1 5 0 0  
N-14 .2 .  E. .7  ............ 12  ................ 29 .000  . . . . . .  6500 
N-34.2 .  E - . 7  ............ 2 4  ................ 3 5 . 0 0 0 . . * . . . 1 1 .  000 
N-14 .2 .  E. .7  ............ 36  ................ 34 .000  . . . . . * 1 9 .  000 
N-14 .2 .  E. .7  ............ 4 8  ................ 27 .000  . . * .  * . 7 3 0 0  
N-14 .2 .  E-.i' ............ 6 0  ................ 26 .OOO. . .***  14. 000 
N-14.2 .  E. .7  ............ 72  ................ 1 8 . 0 0 0 . * * * * .  9600 
N-14 .2 .  E - . 7  ............ 96 ................ 8000 ...... 4500 
N-14 .2 .  E-  . 7  ............ 1 0 8  ................. 9700 . . . . * .  2300 
N-14 .2 .  E..7 ............ 120 ................ 5600 a * . . . .  1400 
N-14.2 .  E - . 7  ............ 132 ................ 3300 .... 0 . 6 0 0  
N.14. W-2  ............ 1 ................ 110 ...... 4 9  

...... N-14.  W - 2  ............ 12 ................ 5 1  7 . 7  

...... ................ N-14.  W - 4  ............ 1 16 7 . 3  
............ ................ ...... N - 1 4 .  W - 4  12  4 . 4  2 . 1  

...... N - 1 4 . 2 .  E - 0  ............ 6 ................ 3100 1700 
N-15 .  E-1 ............ 1 ................ 650  ...... 290 
N-15.  E - 1  ............ 1 2  ................ 1400 ...... 670 
N-15.  E - 2  ............ 1 ................ 300 ...... 140 

...... N-15.  E - 2  ............ 1 2  ................ 11 6 . 0  
N-15.  W - 3  ............ 1 ................ 420 ...... 22 
N-15.  W - 3  ............ 1 2  ................ 130 ...... 16 
N-16.  E-1 ............ 1 ................ 270 ...... 120 
N-16.  E - 1  ............ 1 2  ................ 260 ...... 140 

...... N-16 ,  E - 2  ............ 1 ................ 26 11 
N-16. E - 2  ............ 12  ................ 5.3 ...... 2 . 6  



TABLE I 
T r i t i u m  in Rulison Soil Mois ture  
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Grid Coordinate Sampling Depth (in . ) p C i / m l  pCi /g  (soi l )  
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Tr i t ium in Rulison Soil Moisture 
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Grid Coordinate Sampling Depth (in . ) pCi /ml  pCi/g (soil) 

Cardinal  coordinates referenced to  entrance gate post . scale: 
1 unit equals 10 feet . Radial coordinates a r e  in degrees and 
feet referenced to  f l a re  stack . 
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Grid  Coordinate  Sampling Depth (in . ) p C i / m l  pCi /g  (soi l )  
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Grid Coordinate Sampling Depth [in. ) pCi1.g (soil)  
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Grid Coordinate Sampling Depth (in. ) pCi/ml pCi/g (soil) 



* TABLE I 
T r i t i u m  i n  Ru l i son  So i l  M o i s t u r e  
Page 9 

Gr id  C o o r d i n a t e  Sampl ing  Depth  (in. ) p C i / g  ( s o i l )  

S-11,  E-6 ............ 1.m.. ............... ND .; ..... ND 
S-11,  E - 6  . . . . . . . . . . . .  12 .................. ND ....... ND 
S-11 ,  E - 8  . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . .  ND ....... ND 
S-11,  E - 8  . . . . . . . . . . . .  1 2 . .  ................ ND ....... ND 
S-11,  E-10  ............ I . . . . . . . . . . . . . . . . . .  ND ....... ND 
S-11,  E - 1 0  . . . . . . . . . . . .  12 ..............,... ND . . . . . . .  ND 
S-11 ,  E - 1 2  . . . . . . . . . . . .  1 .................. ND ....... ND 
S-11,  E - 1 2  ............ 1 2 . .  ................ ND ....... ND 
S-11,  E - 1 4  ............ l . . . . . . . . . . . . . . . . . .  ND ....... ND 
S-11 ,  E - 1 4  ............ 12  .................. ND ....... ND 

..... ............ ....... S-11 .2 ,  W - 4  l . . . . . . . . . . . . .  280 21  
............ . . . . . . .  S-11 .2 ,  W-4 12  .................. ND ND 

....... S-11 .7 ,  E - 3 .  1 ............ 1 . .  ................ ND ND 
............ ....... S-11 .7 ,  E-3 .  1 1 2 . .  ................ ND ND 
............ S-11 .7 ,  E - 8 . 7  l . . . . . . . . . . . . . . . . . .  ND ....... ND 

S - 1 1 . 7 ,  E - 8 . 7  ............ 1 2  .................. ND ....... ND 
............ S - 1 1 . 7 ,  E - 8 . 7  2 4  .................. ND ....... ND 

S - 1 1 . 7 ,  E - 8 . 7  . . . a , . . . . . . .  4 8 .  ................. N'D ....... ND 
S-12,  E - 1  ............ 1 . .  ................ ND ....... ND 
S-12 ,  E - 1  ............ 12 .................. ND ....... ND 
S-12 ,  E - 5  ............ l . . . . .  ............. 1 8  ....... 0 . 2  
S-12,  E - 5  ............ 12 .................. ND ....... ND 

....... S-12 ,  W - 1 .  5  ............ 1 . .  ................ 3 . 8  0 . 2  

....... S - 1 2 ,  W-1. 5 ............ 1 2 . .  ................ ND ND 

....... S - 1 2 . 4 ,  E - 3 . 8  ............ 1 . .  ................ ND ND 
............ ..........;....... ....... S-12 .4 ,  E - 3 . 8  12  ND ND 
............ .................. ....... S - 1 2 . 8 ,  E - 1 . 9  1 ND ND 
............ .................. ....... S - 1 2 . 8 ,  E - 1 . 9  12  ND ND 
............ .................. ....... S-12 .8 ,  E - 1 . 9  2 4  ND ND 

....... S-12-88  E - 1 . 9  ............ 4 8 . .  ................ ND ND 
S-13,  E - 0  ............ l . . . . . . . . . . . . . . . . . .  ND ....... ND 
S-13,  E-o  ............ 12 ..........,....... ND ....... ND 
S-13,  E - 6  ............ 1 .  ................. ND ....... ND 
S-13 ,  E - 6  ............ 1 2 . .  ................ ND ....... ND 
S - 1 3 ,  E - 8  ............ 1 . .  ................ 1 4  ....... 0.32 
S-13 ,  E-8 ............ 12 .................. 8 4  ....... 6 . 3  
S -13 ,  E - 1 0  ............ 1 .................. 11 ....... 0 . 0 1  
S-13,  E - 1 0  ............ 12  ..............,... ND ....... ND 
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G r i d  C o o r d i n a t e  S a m p l i n g  D e p t h  (in.  ) $ i /g  ( so i l )  

S - 1 5 . 4 ,  E - 2 . 2  ............ I . .  ................ ND , ...... ND 
S-15-48  E - 2 . 2  ............ 1 2 . .  ................ ND ....... ND 
S - 1 5 . 4 ,  E - 5  ............ 1 . .  ................ 55 ....... 0 . 4  
S - 1 5 . 4 ,  E - 5  ............ 1 2 . .  ................ ND ....... ND 
S-15 .4 ,  E-5 ............ 2 4  .................. ND ....... ND 
S - 1 5 . 4 ,  E - 5  ............ 4 8 . .  ................ ND ........ ND 
S - 1 5 . 4 ,  E - 6 . 6  ............ 1 .................. 480 ....... 7 . 6  
S -15-48  E - 6 . 6  ............ 1 2 . .  ................ ND ....... ND 
S - 1 5 . 4 ,  E - 8  ............ 1 .................. ND ....... ND 
S - 1 5 . 4 ,  E - 8  ............ 1 2 . .  ................ 12 ....... 2 . 1  
S -16 ,  E - 0  ............ I . . . . . . . . . . . . . . . . . .  ND ....... ND 
S-16 ,  E - 0  ............ 12,. ................. ND ....... ND 
S-16.  1 ,  E - 3  ............ 1 . .  ................ 520 ....... 16 
S-16.  1, E - 3  ............ 1 2 .  ................. ND ....... ND 
S - 1 6 . 2 ,  E - 4  ............ 1 . .  ................ 4 8  ....... 1 . 3  
S - 1 6 . 2 ,  E - 4  ............ 1 2 . .  ................ ND ....... ND 
S - 1 6 . 2 ,  E - 4  ............ 2 4 . .  ................ ND ....... ND 
S - 1 6 . 2 ,  E - 4  ............ 4 8 . .  ................ ND ....... ND 
S - 1 6 . 6 ,  E - 6 . 6  ............ I . .  ................ 8 . 5  ....... 0 . 2  
S - 1 6 . 6 ,  E - 6 . 6  ............ 12,. ................. 5 . 3  ....... 0 . 5  
S - 1 6 . 6 ,  E - 6 . 6  ............ 2 4 . .  ................ 8 . 9  ....... 0 . 9  
S - 1 6 . 6 ,  E - 6 . 6  ............ 48.. ................ ND ....... ND 
S - 1 6 . 6 ,  E - 8  ............ 1 . .  ................ 5 . 9  ....... 0 . 2 4  
S - 1 6 . 6 ,  E - 8  ............ 12 .................. 5 . 7  ....... 0 . 3  
S -17 ,  E - 1 0  ............ 1 .  ................. ND ....... ND 
S - 1 7 ,  E - 1 0  ............ 1 2 . .  ................ ND ....... ND 
S-17 ,  E - 1 2  ............ 1 . .  ................ ND ....... ND 
S-17,  E - 1 2  ............ 12, .................. 46  ....... 2 . 4  
S -17 ,  E - 1 4  ............ I . . . . . . . . . . . . . . . . . .  190 ....... 5 4  
S-17 ,  E - 1 4  ............ 1 2 , .  ................. ND ....... ND 
S-17.  1 ,  E-1.8 ............ 1 . .  .............:.. 8 9  ....... 1 . 2  
S-17 .  1,  E - 1 . 8  ............ 12,. ................. ND ....... ND 
S - 1 8 ,  E - 6 . 5  ............ 1 .................. 1 1  ....... 0 - 1  
S-'18, E - 6 . 5  ............ 121 ........... ...... 1 4  ....... 1 . 3  

....... S - 1 8 . 2 ,  E - 3 . 5  ............ 1 .................. 270 5 6 
S -18 .2 ,  E - 3 . 5  ............ 1 2 , .  ................. ND ....... ND 
S-19 ,  E - 8  ............ 1 .................. 1 1  ....... 0 . 6 7  
S -19 ,  E - 8  ............ 12, .................. ND ....... ND 
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S-19,  E-9 ........... I . . . . .  ............. 
S-19, E - 9  ........... 12 .................. 
S-19,  E - 9  ........... 2 4 .  ................. 
S-19,  E - 9  ........... 4 5  .................. 
S-19,  E -10  ........... l . . . . . . . . . . . . . . . . . .  
S-19, E-10  ........... 1% .................. 
S-19,  E-12  ........... I . . . . . . . . . . . . . . . . . .  
S-19,  E-12  ........... 12 .................. 
S-19, E - 1 4  . . . . . . . . . . . .I . . . . . . . . . . . . . . . . . . 
S-19,  E - 1 4  ........... 12 .................. 
S-19 .3 ,  E - 5 . 1  ........ ... I . .  ............... . 
S-19 .3 ,  E - 5 . 1  ........ ... 12 .................. 
S-20,  E-12  ........... . I . . . . . . . . . . . . . . . . . .  
S-20,  E -12  ........... 12 .................. 
S-20 .4 ,  E - 6 . 8  .. . ... .. .. . 1 .  .. . .. . . . .. . .. . . . . 
S-20 .4 ,  E - 6 . 8  .. . .. . . .. . . 1 2 .  ... . .. . .. . . .. . . .. 
S-21,  E -14  ........... 1 .  ................. 
S-21,  E -14  ........... 12 . . . . . . . . b e . . . . . . . .  

S-21 .5 ,  E - 8 . 5  .. . . .. . .. . . 1 ... . . . . ... . . .. . . . . 
S-21 .5 ,  E -8 .5  .. . ... .. .. . 1 2 . .  .. .. .. .. . . .. . . .. 
S - 2 2 . 5 , . E - 1 0 . 2  ........... I . . . . . . . . . . . . . . . . . .  
S -22 .5 ,  E -  10.2  . . . . . . . . . . . 1 2 . .  . . . . . . . . . . . . . . . . 
S-23 .2 ,  E-17 ........ ... :L .................. 
S-23 .2 ,  E-17  . . . . . . . . . . a  1;: .................. 
S-23 .5 ,  E-12 ........ ... 1 . 4 .  ....... ..... ... 
S-23 .5 ,  E-12 . . . . . . . . . . . 1 2 . .  . . . . . . . . . . . . . .. . 
S-23.8 ,  E - 1 5 . 3  ........... : L . . . . .  . . . . . . . . . . . a .  

S-23.8 ,  E - 1 5 . 3  ........... 1 2 . . . . . . . . . . . . . . . . . .  
S -24 .6 ,  E-13 .7  ... .. ... .. . : L .  ... ... . .... ... . .. 
S-24 .6 ,  E-13.7  ........... 12 .................. 
S-24 .6 ,  E-17 . . . .. . . . . . . :L.. . . . . . . . . . . . . . . . . 
S-24 .6 ,  E-17 . . . ... . . . . . 1 2 . .  . . . . . . .. . . . . . . .. 
S-25.4 ,  E-15 .4  . ..... ..... :I. ................. 
S-25 .4 ,  E - 1 5 . 4  . . . . . . . . . . . 12..  . . . . . . . . . . . . . . . . 
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Grid Coordinate (1) Sampling Depth (in . ) pCi /ml  (2) 

O O o O .  20'  ................ 1 ............ 390 .......... 100 
O O o O .  20' ................ 3 ............ 980 .......... 250 
O O o O .  20' ................ 6 ............ 480 .......... 120 

.......... ............ 0 0 0 ~ .  20'  ................ O t o  2 940 250 

.......... ............ 0 0 0 ~ .  20' ................ 2 t o  4 540 130 
............ .......... ................ O O o O .  20' 4 to 6 260 68 
............ .......... ................ oooO. 20'  6 to  8 220 55 

.......... ............ O O o O .  20' ................ 8 t o  10 260 62 
................ ............ 0 0 0 ~ .  20'  10 t o  12 210 .......... 50 

.......... ............ O O o O .  40'  ................ 1 1700 420 
................ ............ O O o O .  40 '  0 t o  2 400 .......... 94 

............ .......... ................ 0 0 0 ~ .  40'  2 t o  4 510 120 

............ .......... ................ 0 0 0 ~ .  40 '  4 t o  6 750 180 

............ .......... ................ 0 0 0 ~ .  40'  6 t o  8 660 150 

............ .......... ................ 0 0 0 ~ .  40 '  8 t o  10 580 130 

............ .......... ................ O O o O .  40'  10 t o  12 510 110 
O O o O .  80'  ................ 1 ............ 180 .......... 44 

............ .......... ................ 0 0 0 ~ .  80 '  0 t o  2 350 88 
.......... ............ O O o O .  80'  ................ 2 t o  4 510 110 

............ .......... ................ 0 0 0 ~ .  80'  4 t o  6 500 100 
0 0 0 ~ .  80 '  ................ 6 t o  8 ............ 370 .......... 88 

............ ................ .......... O O o O .  80 '  8 t o  10 280 57 
0 0 0 ~ .  80 '  ................ 10 t o  12 ............ 210 .......... 46 
O O o O .  120' ................ 1 ............ 650 .......... 230 
O O o O .  120' ................ 0 t o  2 ............ 410 .......... 110 
0 0 0 ~ .  120' ................ 2 t o  4 ............ 340 .......... 71 
0 0 0 ~ .  120'  ................ 4 t o  6 ............ 290 .......... 68 
0 0 0 ~ .  120' ................ 6 t o  8 ............ 320 .......... 76 
oooO. 120' ................ 8 t o  10 ............ 250 .......... 62 

.......... ............ ................ O O o O .  120' 10 t o  12 210 49 

(1) Radial  coordinates  a r e  in degrees  and feet  referenced t o  f l a r e  s tack  

(2) Concentrat ions a r e  rounded t o  two significant f igures  

(3) Idem 
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Sampling point 
( re fe renced  t o  

f l a r e  s tack)  

D r y /  Wet 
r a t i o  

TABLE 3 
T r i t i u m  in Vegetation 

Unbound Bound 

(water  f r o m  
oxidation) 

Total  
pCi/g  (wet) 

*West of tank # 3 ,  re fe renced  t o  en t rance  gate  post  
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